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parameters are conservative; that is, they can lead to overestimates of risk
factors. These values may not be appropriate for estimation of risk when
the organ and tissue doses received by exposed individuals are considered.

Some of the relevant data have been derived from human studies, in
particular studies on the deposition of inhaled particles and gases (e.g.,
radon progeny in uranium miners), whole-body retention of radionuclides
with emissions that are detectable outside the body (e.g., radiocesium from
worldwide fallout), and excretion (feces and urine) samples collected pri-
marily in occupational exposure situations (e.g., transuranic radionuclides).
Concentrations of radionuclides in some tissues have also been measured
at autopsy. The remainder of the data have been and continue to be
obtained from studies of various species of laboratory animals conducted
under controlled laboratory conditions. The study of laboratory animals
makes it possible to examine radionuclide biokinetics and metabolism, for
which human data are sparse or nonexistent, and to determine the effects
of various modifying factors on the resulting dosimetry (NRC88).

Each laboratory animal species has its own anatomic and physiological
characteristics that need to be considered when the resulting dosimetric
parameters are extrapolated to human exposure situations, For instance,
the mechanical clearance of insoluble particles from the pulmonary region
is strongly species-dependent; mice and rats clear these particles by mu-
cociliary activity much more rapidly than do guinea pigs, dogs, or humans
(Sn83, Sn84), Knowledge of these differences is necessary for appropriate
dose calculations in studying dose-response relationships in different species
as surrogates for humans, Similarly, the hepatic turnover of actinide and
lanthanide radionuclides in mice and rats is considerably faster than that
in dogs and nonhuman primates (ICRP86, Bo74),

Other factors that need to be considered when determining the dose
received by critical cells include an identification of the target cells of
concern and how the patterns of cellular irradiation are influenced by
nonuniform radionuclide deposition or clearance, age, and health status
(Sm84, Fi83).

Radionuclide Response-Modifying Factors

There are only a few groups of human subjects with radionuclide
burdens of sufficient magnitude to produce long-term biological effects,
Major groups in this category include patients treated with 226Ra, 224Ra,
Thorotrast (232Th and progeny), or 131I; uranium miners exposed to 222Rn
and its progeny; and uranium workers exposed to 238U, 235U, and 234U.
All of these study populations, except those exposed to 131I, involve people
exposed to high-LET (alpha) radiations and were discussed in detail in the
BEIR IV report (NRC88).